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Overview of the Drosophila
modENCODE hybrid assemblies
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@ Overview of the modENCODE species

% Problems with the version 1 genome assembly

& Improvements in the version 2 genome assembly

@ Pipeline used to create the sequence improvement projects

& Sequence improvement goals for hybrid assemblies
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Phylogeny from the modENCODE white paper (produced by Artyom Kopp at UC Davis)

The Drosophila modENCODE
sequencing project
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Selected 8 additional Drosophila species for sequencing
based on the ideal evolutionarily distances for motif finding

% Sequenced and assembled by the Baylor College of Medicine
Human Genome Sequencing Center (BCM-HGSC) in 2011

£

: BCM-HGSC also produced RNA-seq data for each newly
sequenced species
& Adult males, adult females, and mixed embryos

L

» Initial assembly based on only 454 reads
@ ~45x coverage
& 15x unpaired reads with 454 XLR
& 30x paired end sequencing of 3kb and 8kb inserts

Version 1 assembly statistics

\Species Total Length Gap Length Count ffold NSO
D. ficusphila 152,437,402 1,391,609 | 5,761 1,050,437
D. eugracilis 156,925,476 612,291 [ 4,947 L | 976,726
D. biarmipes 169,375,387 | 787,648 [ | 5,528 [I13,385,622
D. takahashii 182,069,776 =~ 1,069,231 [ | 5,734 [ 387,609
D. elegans 171,239,642 722,655 | 5,429 [ 1,713,827
D. rhopaloa 197,384,455 | 3,482,582 [ 22,825/ 45,465

5,142 ] 903,526
5,505 ] 657,776

D. kikkawai 164,317,633 835,259 [ |
D. bipectinata 167,246,727 852,176 [ |

@ D. biarmipes has the highest N50 among the 8 species

& NS50 = Total size of scaffolds this size or larger that account for half of
the total length of the entire assembly
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Quality of the D. rhopaloa assembly is much lower than the
other 7 genomes

Error profile for 454 reads
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454 reads because they are
low quality
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Indels error profile for 454 reads
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454 sequencing technology has high error
rates in long (> 5bp) mononucleotide runs

& See the Next Generation Sequencing video on
the GEP web site for details
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c G ®© Baseinsertions or deletions in the
b consensus sequence could cause frame-
shifts and introduce in-frame stop codons
within coding regions
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Luo et al. Direct Comparisons of Illumina vs. Roche 454 Sequencing
Technologies on the Same Microbial Community DNA Sample. PLoS One.
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Frame shifts introduced by base
deletions in the consensus sequence
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Version 2 D, biarmipes assembly
published by BCM-HGSC in 2013

JOURNAL ~ Submitted (24-JAN-2013) Human Genome Sequencing Center, Department
of Molecular and Human Genetics, Baylor College of Medicine, One
Baylor Plaza, Houston, TX 77030, USA
of Di
1. _ 1 ILLUMINA (ilumina Genome Analyzer I1x) run: 31.7M spots, 7.9G bases, 5.1Gb downioads
Accession: SRX097584

COMMENT

Whole Genome Sequencing of Drosophila biarmipes
2. 31454 (454 GS FLX Titanium) runs: 1.7M spots, 545.1M bases, 1.4Gb downloads
Accession: SRX095626

Whole Genome Sequencing of Drosophila biarmipes
3. 615454 (454 GS FLX Titanium) runs: 5.3M spots, 1.9G bases, 5Gb downloads
Accession: SRX094520

Whole Genome Sequencing of Drosophila biarmipes
4. 1015454 (454 GS FLX Titanium) runs: 11.7M spots, 6.1G bases, 13.5Gb downloads
Accession: SRX094424

Assembly statistics for version 2 of
the D. biarmipes assembly

Version Total Scaffold Total Gap Scaffold Spanned
Length Count Length N50 Gaps
Version 1 | 169,375,387 5,528 787,648 3,385,622 2,336
Version 2 | 169,378,599 5,523 776,791 3,386,121 2,333
Difference 3,212 -5 -10,857 499 -3

New assembly did not significantly change the overall assembly statistics

D. biarmipes Muller F element scaffold scf71 1495 (version 2) ‘
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Net alignment between the two assemblies show large number of differences

Most of insertions in the version 2
assembly are A’s and T’s

@ Estimated total number of insertions: 27,345
% Number of insertions less than 10bp: 26,884 (98.3%)

Distribution of small base insertions (<= 10bp) in the
D. biarmipes version 2 assembly compared to version 1
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The new hybrid assembly fixed
many errors in the consensus
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Some problems remained in the
new D. biarmipes assembly

0432 0laz.050 431,700 431,650 41,600 [s31 5501431 500

mml»mnmﬂmnmum»m»ummm».hnmlmmlmuu»»m;i!mmmlmhummsm W)

Thd1:1_1636_0
Sequence ID: IcIj48699 Length: 827 Number of Matches: 2
Range 1: 1 to 271 Graghics W Next Match
Expect  Identities Positives Gaps Frame
322bits(825)  2e-93  167/276(61%) 205/276(74%) 11/276(3%) -1
Query 432229 YAALKKFROFL2 1 432050
FLIX o cs Q
sbjet 1 ¥ 60
Query 432049 431882
QQV+ GK 4THQ LGD 4#SLT VNC G G ECG V EE4D  +Ke4P +
sbjct 61 THQPPLGDHPSSLTVVSNCSGPIAGDAECG! QD 120
Query 431881 T NENT. ¥ RG 431702
4 Se ATD 4FSeT 44 +LP4oNHN + NE4 YLSV G4+QO L QQP+EKKKRG
sbjet 121 180

Query 431701

431525

RPKKI g+ TTDRSVGGK
sbjer 181 Rexnglotionsvooradicon psHD

IETP KKRG 4K
hsGEGTIETPXKKRCRPRKLK 240

Query 431524 TREYQYSVSKTASARKLYSI

31420

n.
- LiL AN T+ LeAS
Sbjct 241  Pe----AIDNINTVKQLQHGNNNLNTTAGLSASSNE 271

1/22/14

Use Consed to examine regions with
potential consensus errors
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Statistics on D. biarmipes CDS’s
with potential consensus errors

@ Identify overlapping and partial CDS alignments

% Number of CDS’s with potential consensus errors
@ Entire version 2 assembly: 309 CDS'’s (250 genes)
& Muller F element scaffolds: 7 CDS’s (7 genes)
& (CG2316, CG33521, MED26, Thdl, bip2, eIF4G, plexB
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Construct Consed project package

&

Identify Muller F and Muller D element scaffolds

& ~95% of the genes remained on the same Muller element across the
different Drosophila species

@

Partition Muller F and Muller D element scaffolds into 100kb
chunks (with 10kb overlap)

& Extract 454 and Illumina reads mapped to each chunk using samtools

Construct Consed project packages

& (Create initial ace file using consensus sequence of the extracted region
from the version 2 assembly (ref_<project>.fasta)

L

& Use cross_match to map extracted 454 reads against the consensus (ace. 1)

o

Use cross_match to map extracted Illumina reads against the consensus
(ace.2)

Pipeline used to construct the
sequence improvement projects

@ The version 2 assembly is constructed using a custom
pipeline developed by BCM-HGSC

& No read placement information available for hybrid assemblies

# Download raw data from the NCBI Sequence Reads Archive
(SRA) and map these reads against the version 2 assembly
& Map Illumina reads using bowtie2
& Map 454 reads using Newbler

D. biarmipes Muller F element scaffold: scf7 495 l
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Order genomic DNA for PCR reactions
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@ Genomic DNA are available at the UC San Diego Drosophila Species
Stock Center (https://stockcenter.ucsd.edu)

& Chuis can send you the genomic DNA if you would like to do the
sequencing reactions in class as part of a wet lab




1/22/14

Sequence improvement goals for
hybrid assemblies
@ Primary goal: Correct errors within mononucleotide runs

# Secondary goal: Close gaps and correct regions with low
consensus quality

# Optional goal: Identify regions with putative polymorphisms

# Recommended protocols and training materials for improving
hybrid assemblies available on the GEP web site under the
GEP Sequence Improvement Projects Issues section

Questions?

http://www.flickr.com/photos/omcoc/6751047205/sizes/1/




